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(54) PRODUCTION OF AMINO ACID BY BACTERIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an amino acid useful as a raw 
material for foods, medicines and agrochemicals. etc.. by treating an 
aldehyde cyanohydrin with a bacterium capable of hydrolyzing a 
cyano group in an aqueous medium in the presence of ammonia or 
an ammonium salt. 

SOLUTION: A cyanohydrin of formula I [R1 is a (substituted) alkyl. 
phenyl, pyridyl, furyl or thienyl; (n) is an integer of 0-4] (e.g. 
mandelonitrile) is treated with a bacterium capable of hydrolyzing a 
cyano group of the cyanohydrin [e.g. Acinetobacter sp. BC9-2 
(PERM BP-331 7), etc.] or its treated material in an aqueous medium 
in the presence of ammonia and/or an ammonium salt (e.g. 
ammonium sulfate, etc.) to efficiently give the objective amino acid 
(e.g. phenylglycine) of formula II useful as a raw material for foods, 
medicines and agrochemicals, etc. 



<CHi > r-CIi tpH) CN 
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1#ig^9- 1 40 39 1 



Rt (CH^ ) n-CH 
Rt (CH, ) n-CH 



(OH)CN (1) 
(NH, ) COOH (2) 



[sa«3i2] -ffis (1 ) 'T,T^^n^5>r>fc F>;> 

[ft^3S3] (2) r^^n^r 5>^K;&i3fe^ 

ritt^W-r^ii*^ 1 */c«2iBigcoga^i85tc<fc-sr s 

m/c::Fi^— ig^«ttr*>^if^31l ^/c«2iBigoS[ 

[ft^^5 ] "^^^tt^riy^ h CAcinetDbac 
ter)iS. y)\/tl^)^^7. (Alcaligenes)ffll. U:^v^' 
CAureobacterium) >'<i'7^ <; A (Ba 
cteridium)]!. ^ U f t" 'j A (Brevi bacterium) 

:*r-fe:t>'^*^d?-- (Caseobacter)il. rf;b K:^ (Cord 
ona)ll. yijyX^'f^T (Nocardia) lyz^.— Y'^^T. 
(Pseudo(iionas)M ^ /c^i P F :3 ;^ X (Rhodococcus)S 

^cm^^^^m^^^m^^i is/c«2iBtScDSi:^JKJ{c 
[000 1] 

>^-Tfc<fcC|fT>^^':?AS^<DffaET. T>»bf^bF 
[0 00 2] 

R. (CH, ) n-CH 
R, (CH, ) n-CH 
[000 7] R, «g»$/c«^»gjfecDT;U+;U 

fecfcC; n»0'^4<Dffi»*a-r. 

[ 0 0 0 8 ] :^^m\t. -fs^ ( 1 ) r^^n-s 

S^T>t F';>CCf^Arcti^«^4T>l/7't F<b» 



5^C^^:S"ffi CAnne M. et.al , Biotechnology Letters, 
7_, 865-870 (1985). Tek C. B. et.al, Applied Micro 
biology and Biotechnology, 37, 184-lSO (1992), # 
10 ia¥l-317392#. 1^ 1-317393 |^ 1-317394 P 
3-117493 2-31694-^Sfi«#MD *^ffilgS 

[0 00 3] LfP^L. }mttj:^r^y::^hVMt. - 

tl^i>(0(D CAnne M. et.al, Biotechnology Letters, 
X. 865-870 (1985)D , -^-Oiia^ilC^o — T 5 -/ 

±^^^*ftfega^$tirC^^ C^SBS63-500004 
[0004] 

j^i^r>fcFy>>&r5^Kcc^-r-s:«rtS. «f 
30 (cjdf^v' T > fc F y > ^— :^cD3te^r£tt^j: r 5 ^ Kcc^ 

»KftdSfi. ^<S^{C€>. *f4i8fl:ctj, r>^^T*5<J: 

OV^/c«r>^::i'^ASCD#aETC. m^^^i^T 

[000 5] -rfXfyiy. 

:='T*5j:OV*/cttr>^^»^AJa<D#?5ETtC, — jSKSC 

( 1 ) r7S$ti^vr>fc Fi;>fcKvr>b F'Jxd 
Si (2) •e^StiST$>'»cc^tft#i,es&-5c<h^«Fa 

tr^^^f^^^>T^ym(ommm. xs>^. 

[0006] 
(OH)CN (1) 
(NH, ) COOH (2) 

K^fiSfflurfe. cn6<hK^>r>t Fy^ioDrarii 

[0009] ±iBL/ciC ^iSgiT-S^aWCDSie 
50 Wr>^-OA-<:t>:(?i7kffil«ft*r$^--/:7a»*Jgfi5c 
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[0010] *^?g(C4cSC^r«. Mf4<Di^T> 

[0 0 1 1 ] -flj^ ( 1) - (2) ^Cfctt-5R. 

[0012] :*:i^0>§rf#6n'^— ( 2 ) -c^sne 
p - 1 Fa^*x:7xr.;u^y o-tJ'DiU 
i7D;U7x::.;l/:2/';i/>. 2 - f y »; 3- 

>. 3 -5'x:::-;l/>/ /3 - :7 3: ^^UT '7^>. 

a-T$ -^-n -ISM. a-r ^>'-/3-:7*- 

e>' a - r ^ >K^cC i'^^cf -5 c i ^^r^ -s. 
[0 0 13] r>'^^^Am.^uxiit. jsjs^ffl^i/i^ 

r r /ctt r >*^r * <!: u r isgM 

«2««J:»fflU'C«>J:i^. 

[0014] *tt^WM<*/c«^®-®. 0i|>t«. «5K 

t-:/^y-;k 1 — 2-*^^3r>^ 
—Jl. y^)liy^vi^^'^y--)V, ^pp;^;l/A. Hie 

x-h, x^;U^>>/x-h, >^^^il/:7^57U-h)i^ 
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^>^u«2a«±ii^Lr^-r-scix^5r 
[0015] 

( 1 ) r^^n^i^r >fc k y ><Dvr-/Sk:*f i/Sn* 

Ti^^h^^^^- (Acinetobacter)Jli. TJV^Vy^:^ 
10 (Alcaligenes)a. 7^ y A (Aureobacte 

rium) f^^'r^)V>^L. (Bacteridiijn)fl|. r^Ut^^'N* 
^-f-y^A (Brevi bacterium) ^•fe:^^'^^? a? — (Ca 
seobacter)K. rf-i^K:^ (Cordona)!!. yijJVy'^T 
(Nocardia) ffli. >'j.--F^:^;^ (Pseudomonas)ll*5j: 
afPK=2-^:t^X CRhodococcus)S6Cj||'r'2»fSf[^iB5^*Cf 

[0 0 1 6] :i:»W{C«. T->4^ h^^^^f- X>^f- 
(Adnetobacter sp.) BC9-2 CFERMBP-3317) . T 
y^^X XX t;— (Alcaliqenes sp.) BC12-2 (PERM 
20 P-11263). ^—l^^J^^y^^J^M. T-X^-fe-^iA (Aure 
obacterium testaceum) jmi5Gl^ >'^*t5'T•y^'^A x 
Xf- (Bacterictlum sp,) CBS 496. zfU}:^^^^^^^)^ 
A XX t*— (Brevi bacterium sp.) CBS 498 , t^^z:t 
XX t:— (Caseobacter spO BC23 (PERM P- 
11261). n;l/K:^ -r^x (Cordona terrae)MV-l (PER 
M BP-4535) . ytf)\/y'^T TXT^P-ff'X CNocardi 
a asteroides)IFO 3384 , i^^— K-t:^X XX 
(Pseudocnonas sp.) BC13-2 (PERM BP-3319). UY^v 
;<7X XX tr— (Rhodcxroccus sp.) Hr40-6 (PERM BP-5 
30 231)*5J:0'|rI SK92 (PERM BP-3324)i^<ir^^tf -SC <b3&^ 

[0017] CnecDgft^igJO^ BC9-2 . BC12-2. 
Ba3. m-X BC13-2. Kr40-6fc<tafSK92»{i. *:fcBBBA 

T*5<9. ^OSm&Sti. 5#Pfl^5-192189^^^, im 
6^237789 -^^^IR^^fBiS^nr C>^, 
[0018] */c. -e<Dffe(DBI*^>^»ir^O. PERM P 

-760 «XIHB^SBK*#X^X^fi^a5W5g^35p6. IAM 

40 12340. IAM 1561. «m^;^^9^ja^«55F^*^ 
6. CBS 496 . CBS 498 Centraal bureau voor Schi 
irmel cultures tf^h. IPO 3384«WaffiAlfelW5SW*i 
A^T -5) C i t ^ o 

[0019] yccc. **?B<Dll:teS8liccociriKqHr 
h-x. :7^^ h-x;^c<b*) . (^x+x. mm 
50 is. mtm^it) 4^wcx/cam<3[)sa«:fflir^t:tft>n 



[0 02 0 ] ^S{ipH4'-l 0. aSS-SO'CO!)® 
fflr. »atfj^fl^T 1 - 7 BrBlliSrStt:«»5«;^<t ^^c ^ ^ 

[002 1 ] ftl7K»»*jJ:O'*f0Si;D«. lo 
[002 2 ] SM^DJggCii^TVfc KU><D?ggiU 

iii^o. os'-e. oss%. »$l<«o. 2- 

2. 0mS%<DffiH-e*-So T>^^Tte<J:0'r>^^ 
'^ACDr^ftii. il^O. 1 M:0^6ISffl?ge(7)ffiH^^ 20 

-eCDtiSSl 0^4 0 OmM. Jr?^0<«20 — 

1 0 omMc^ffiHrfieffl-r-So 

[002 3 ] :^mm^^^^mm^m<ommt. sjs 

[002 4] 

[*J6W1 2|s:#6i58**iSffilK:<l:OI5CcSf3NBCCift?g-r-S, 

( 1 ) «s * 

a-1 
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*rf;^K:^ -r^x mv-i M^^. ^^JiLTO. 0 

tfi-C. 3 0 -a 7 2^ra»^W^iSS0/c. ^«&:d*e>« 
'C^5>SlCCi:OSft^SB5(t. 5 0mM';>KiS«?K (P 
H8. 2) ri5fe^L/c^. ^<D|5|i;««?a[«:|lslSU 

[0025] ( p H 7 . 5 ) 



7. 
2. 
0- 



2 OfiT 
3g 
. 8g 
1 R 
8g 
4€r 
0. OAs 
0. 03^ 
0. 006€r 
0. 0 0 3 
1 0 0 0ml 
[0026] (2) anTK^^IBJgJS 

3 0niM<D^>7'>»U-r. h 1 MSgSr>^^'t7A^ 

^tf5m lCD5 0mM^®^?g (pH7 .0. 8.0)^ 

^u^bommmmmmipws .0. g.a 9. 5. i 

0. 0) 0C_biBig«®^^ODs3o =2. 0R:Aj:-5cfc^ 
CCM^L. SOU 2 4^raii^LJ&:;&56JSjC&$'a-/co 
[0027] ( 3 ) 

^<O^J&^^WiW!^ti'7Vt/'7y^- (:^^A:Wakosi 
1 ODS 5C18. ^mS^; 0. IM^WL. "^^^-^^'^ 2 
54nm)T?^L//c. $/c. 7 a: ^ »; 5»<D5fe^|i6 
®i SUMICHIRAL CVV-5000 ; I mMSSK^. ^ 

^^-iffiS: 2 5 4nm. ;^7^ASa3 0-C) ^fflC^rilJ 

[0028] 



m m m 

PH 


7.0 8.0 


8.0 9.0 9.5 10.0 






3 14 
27 16 


15 24 27 29 
15 6 3 1 


(Rf»ee) 




52 69 


71 79 88 95 



3 0mM<OV>7^pr. h ij^Wi 1M©»- 2 «:^-rT> 

^^■>A«[«^tf 5 m 1 CDS 0 myimmmBL < P H 1 

0. 0) {C. HJfitSJl ilSI««:5a^Lfcl|(*40D„, 
= 2. 0i^c-SJ:5K:8S»DU. 3 0-a 2AVmW&tl, 
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ifSm4^-2tCS^T. 
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4 0 39 1 



[0030] 



7 


8 












29 




3 0 


MKT "7 A 


2 8 _ 




29 




3 0 




3 0 




28 




0 




1 



[003 1 ] mmms * i tmm(^Lxm^^m^!t^.ku±mm^<D^im(o 

m-3 





^gcA (mM) 






lAA 1561 


2 7 


2 


BC9-2 


9 


0 


IFO 3384 


2 8 


3 


SK92 


28 


2 


CBS 498 


6 


0 


CBS 496 


4 


0 



[0 0 3 3] Il;te«?!l4 

^tfBOmMMi^®^ (pH 1 0. 0) ISmltC, 

;K ^^PPJ^Jl/A, n — -+1f>/h;l'X>=9 0/I 
0. h^l/xv/y ^'jwt^^n^^^lf 5 0/5 0 



^cfc^ecasflnu. 30 -a 2 4«rras^u^*J6si£$ 

•To 
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40 



(6) 



9-140 39 1 
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m m m » 


^fi (mM) 






M m m 


1 6 


3 




I 8 
1 6 
1 0 
1 8 
1 7 


0 
0 
0 
0 
0 



[003 5]||i6W5 

ffl[(pH10. 0) 15m ICC. 5m l(3[>h;l/i>^^ 

»ob. \ b^mmn\^fc. cn^c^imi twm^i^x 
mmhfczi)^^^ Kw-i iSft^oD.3» =5 

9inM(Z)R-:7:«:^;b^»;i^> (9 4%e e) is^^^ 

[003 6] mmm^ 



^0, 5MSgHr>^^'5Ai-en^ti2 0mM(O3-f 

+>'T^l/7^ b K i^r > b K i/ > Jgr^tf 5 m i CDUKSW 
iK (pH 1 0) (C®flw;&OD,3o =10-'2 0rig^ 
20 30-C. 2 4B$raJi<h5brSJS$-lf/c, i^JgjCD 

{b^^«L/c^-te^«:<3[>3-bU5^;l.^y 
2 -:7';;b^yS/>fccfcaf2-^j:^>rl,^y >> 

To 

[0 03 7] 







(mM) 


























MA-1 


1 6 


1 3 


1 2 


Hr40-6 


1 0 


14 


6 


SE92 


8 


7 


1 0 


Ba3-2 


1 1 


8 


2 


BC12-2 


1 5 


1 4 


9 


BC9-2 


14 


7 


4 


BC23 


3 


4 


3 


lAII 1561 


8 


4 


6 



[0 03 8] mmmi 

^eae il^DM^^flBC^ 0. 5M5gKr>^:::.'^A 
i'en-eti2 0mM(D:/ab*:t>T;^7'b F2^r>b K 

^ur^b-rb ¥tyT>\z Ky>«:#tf 5m 1 CDfflJffiMSSS^ 
(pHl 0) CcMtt«:OD.3o = 1 0-2 0^11^0. 
3 0-a 2 4«prafi<!:9l/rSl£3-&/t« *^<D5Ea 



h ^'yv A - {tJ'ylK : Wakosil CDS 5CL8, : 
0. 1M«PK: T-feh-h';;l/=95 : 5. 

; 2 0 8 nm) ^ir>fc. e^CS^-T. 
[0039] 
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MA-l 
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HT40-6 
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3 
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SK92 


5 
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4 


BC13-2 


7 


4 
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BC12-2 


1 2 


1 0 
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BC9-2 


6 


5 


5 


BC23 


2 


2 


2 


m 1561 
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6 


7 



[0 04 0 ] ^Sg«?«8 - 
P Kn t:, b'- SK92 ffitt^^PS 1 il^^iC 

^MO/Co 0. 5MlKKT>*-«^A<t 1 OmM 
CDa-t Kn^^5^-4 -:7 :ii:=-;l/:/^p^ h VJi^^^t^ 20 
5 m 1 (DUSMfffiffi (pH 1 0) (cMft^OD.3o = 1 
5Vm^0. SO'C. 2 4ffi5Fr^fiii^ Urj^iSU/c. i 

-f - (;^^A ; Wakosil CDS 5CL8,^\MM lO. 1 
M«»: T-feh-h yjp=8 0 : 2 0. : 
2 5 4nm) ^Cif r>;^o 

a-T5 >^-r-:7:t^il/|SK^^cS 8mM 
[0 04 1 ]^Mt^9 30 

mmm8 tmom^^miK o. smsskt^^^-^^a 

i2 0mM<D:^afcr4'>ril'f^li Kt/T>fc: KU >^#* 



:tf5ml<Di8ig^« (pHl 0) tCffi{*^OD»,a = 

is-cig^b. . SOU 24mm. mt^Lxmj^^ 

n-ffi®^«itiUr7fe^5>Sll^^A (Ma gel CRS-lO 
W, ?gtt5?^ ; 2 mMCuSO* : T Hz h 'J iU= 9 5 : 
5 . ^ : 208nm) 2 *:^il9»JW:g^L//ciSS 

a-r ^ >^-n-iSK^fim ISmM 

[0 04 2] 
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